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OPTIMIZATION OF THE NUMBER OF POWER OUTPUTS FOR AN 

INTEGRATED CIRCUIT 

The present invention relates to a method for 
optimizing the number of power outputs of an electronic 
control device, of the application specific integrated 
circuit type mounted onto a printed circuit board, the 
number of power outputs depending on the application 
targeted. The present invention more particularly 
relates to automobile motor control applications, 
without however being limited to this . 

Application specific integrated circuits, or ASICs, are 
integrated circuits designed at the request of the 
user. Some application specific integrated circuits 
comprise a central processing unit (for example a 
digital signal processor, or DSP, in the case of an 
integrated circuit dedicated to the processing of the 
signal) associated with a certain number of devices 
depending on the circuit application, and especially 
power outputs . 

The user therefore provides the manufacturer with the 
application program for the circuit and information on 
the configuration of the desired circuit, such as the 
type and number of power outputs necessary for the 
application. The integrated circuit is then designed on 
a chip intended to be mounted on a printed circuit 
board while associating the specified devices with the 
central processing units, and especially the power 
outputs . 

In the field of automobile motor control applications 
for example, the number of power outputs required will 
vary greatly depending on the type of motor, but will 
also depend on the application desired by the user. 
However, in order to reduce the development costs for 



the application specific integrated circuit 
manufacturers, the diversity of power output circuits 
has been reduced while at the same time nevertheless 
trying to cover the largest range of applications. This 
5 goal is however far from being attained. 

Thus, for producing a power output stage, manufacturers 
typically use of 16 output circuits, by means of which 
designs can be adapted to applications requiring 16 or 

10 32 outputs by applying, for example, one or two 
circuits of this type. For applications requiring an 
intermediate number of outputs, manufacturers also use 
4 output ASIC circuits which allow them to adapt 
designs to applications requiring 16, 20, 24, 28, 32, 

15 3 6 and 4 0 outputs, for example. 

Accordingly, manufacturers currently have a fairly 
moderate flexibility in the distribution of the number 
of power outputs required for the application desired 

2 0 by the user. For example, with the configuration 
described hereinabove, for an application requiring 22 
outputs, the manufacturer will not be able to adapt the 
design exactly to this number of outputs desired by the 
user and will have to offer a circuit with 24 outputs 

25 to meet the requirement. This lack of flexibility in 
the adaptation of the number of power outputs to the 
desired application is a problem for the manufacturers 
since the users clearly do not wish to pay for 
additional outputs that are unused and which cannot be 

30 made use of in their application. 

Moreover, the 16 output and 4 output circuit packages 
imply a different design of the printed circuit board 
for their installation. They will not therefore be 
35 freely interchangeable on a board without modifying its 
design, which, for the scalability of the number of 
outputs, leads to additional development costs and a 
lack of flexibility in the use of these circuits. 
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The object of the present invention is to overcome 
these drawbacks by providing a method that allows the 
number of power outputs available to be optimized as a 
function of the application desired by the user, so as 
5 to be able to ideally cover a wide range of 
applications with a great flexibility and low cost. 

For this purpose, the invention judiciously 
redistributes various types of power outputs over two 

10 integrated circuits and provides for these circuits to 
be encapsulated such that their mounting onto a printed 
circuit board is made compatible, in such a manner that 
all the possible combinations of these two circuits are 
provided in order to cover, with only these two 

15 circuits, the number of outputs required for any kind 
of application. 

With regard to this objective, the subject of the 
invention is a method for optimizing the number of 

20 power outputs of an electronic control device of the 
application specific integrated circuit type mounted 
onto a printed circuit board, the number of power 
outputs required depending on the application, 
characterized in that it consists in mounting, into two 

25 packages having geometrically identical connecting 
configurations, an integrated circuit of a first type 
comprising a first number of power output and an 
integrated circuit of a second type comprising a second 
number of power outputs, respectively, in such a manner 

30 as to make said two circuits compatible for their 
installation on the printed circuit board, and to 
provide at least two locations on the board for the 
installation of said two packages, the number of power 
outputs required for the application being obtained by 

35 installing in said locations at least two circuits 
chosen from between said integrated circuit of the 
first type and said integrated circuit of the second 
type. 
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According to a first aspect of the invention, the 
integrated circuit of the first type and the integrated 
circuit of the second type are designed to have a 
difference of two outputs. 

5 

In one preferred embodiment of the invention, the 
integrated circuits of the first type and of the second 
type are encapsulated within package of the PQFN type 
(acronym for "Power Quad Flat Non-leaded" ) . 

10 

In another embodiment, the integrated circuits of the 
first type and of the second type are encapsulated 
within a package of the QFN type (acronym for "Quad 
Flat Non-leaded") . 

15 

The invention also relates to an electronic control 
device of the application specific integrated circuit 
type mounted onto a printed circuit board, said device 
comprising a stage with power outputs whose number 

2 0 depends on the application targeted, characterized in 
that said power output stage comprises at least two 
circuits over which the required number of power 
outputs is distributed, said two circuits being chosen 
from a set comprising an integrated circuit of a first 

25 type comprising a first number of power outputs and an 
integrated circuit of a second type comprising a second 
number of power outputs, said circuits of the first and 
of the second type being respectively mounted into two 
packages having geometrically identical connection 

30 configurations, in such a manner as to make said two 
circuits compatible for their installation on the 
printed circuit board. 

According to a first aspect of the invention, the 
35 integrated circuit of the first type comprises six 
power outputs . 



- 4 - 



According to another aspect of the invention, the 
integrated circuit of the second type comprises eight 
power outputs. 

5 Preferably, the integrated circuit of the first type 
comprises one eight-amp output, three three-amp outputs 
and two one-amp outputs . 

Preferably, the integrated circuit of the second type 
10 comprises one eight-amp output, four three-amp outputs 
and three one-amp outputs. 

Other features and advantages of the present invention 

will become more clearly apparent upon reading the 
15 following description, presented by way of illustrative 

but non-limiting example and with reference to the 

figures, in which: 

figure 1 shows schematically an electronic 

control device using printed circuit board technology 
20 illustrating the principle of optimization of the 

number of power outputs according to the present 

invention, and 

figure 2 shows schematically a set of 

combinations of integrated circuits of the first type 
25 and of integrated circuits of the second type which 

illustrates the optimum partitioning according to the 

invention of the number of power outputs for a wide 

range of applications . 

30 Figure 1 therefore illustrates an electronic control 
device that takes the form of a dedicated micro- 
controller 1 mounted on a printed circuit board 2 . This 
is, for example, a dedicated circuit developed at the 
request of a user for any given motor control 

35 application. The control device especially comprises a 

power output stage 3 and the number of power outputs 
depends on the application targeted by the user. 
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According to the invention, the power output stage 3 
comprises at least two integrated circuits of the ASIC 
type over which the required number of power outputs is 
distributed. According to one significant feature, the 
5 circuits over which the power outputs required for the 
application are distributed are exclusively chosen from 
a set consisting of an integrated circuit of a first 
type, denoted type A, comprising a first number of 
power outputs and an integrated circuit of a second 
10 type, denoted type B, comprising a second number of 
power outputs . 

In the example in figure 1, the power output stage 
comprises two circuits of this type. However, as will 
15 be seen in the following, all the possible combinations 
of circuits of this type may be envisioned in such a 
manner as to cover all kinds of applications in terms 
of number of power outputs. 

20 Indeed, the two ASIC circuits are advantageously 
mounted in two respective packages 4 and 5, which each 
have geometrically identical connecting configurations 
so as to make the two circuits of type A and of type B 
compatible for their installation on the printed 

25 circuit board 2. The locations of the two packages are 
thus interchangeable on the printed circuit board. For 
this purpose, at least two locations are provided on 
the board for the installation of these two packages, 
the number of power outputs required for the 

30 application being then obtained by installing, in these 
predefined locations, at least two circuits chosen from 
between the integrated circuit of type A and the 
integrated circuit of type B. 

35 The circuits of type A and B are preferably 
encapsulated within PQFN-type packages . 
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These are, for example, PQFN packages having dimensions 
9 mm x 9 mm and comprising 36 pins. QFN-type packages 
may also be envisioned for encapsulating the circuits 
of type A and of type B. 

The principle according to the invention of an optimum 
partitioning of the power outputs with two integrated 
circuits, and only two, for the whole range of 
applications, for example for motor control, will now 
be described with reference to a preferred embodiment 
illustrated in figure 2. Figure 2 therefore shows a set 
of circuit combinations covering fairly tightly a wide 
spectrum of number of power outputs, the circuits 
installed in order to obtain the number of power 
outputs desired by the user being chosen from between 
the integrated circuit of type A and the integrated 
circuit of type B. 

Preferably, the circuit of type A comprising a first 
number of power outputs and the circuit of type B 
comprising a second number of power outputs are 
designed to have a difference of two outputs between 
them. 

In this preferred embodiment, the circuit of type A is 
a circuit comprising six power outputs and the circuit 
of type B is a circuit comprising eight power outputs. 

More precisely, according to the example in figure 2, 
the circuit of type A comprises one eight-amp output, 
three three-amp outputs and two one-amp outputs . The 
circuit of type B comprises one eight-amp output, four 
three-amp outputs and three one-amp outputs. The 
outputs are, for example, configured to draw current 
toward ground . 

These two circuits are preferably mounted in PQFN 9x9 
3 6-pin packages. By mounting these two type A and type 



B circuits in two packages with geometrically identical 
connecting configurations, the installation locations 
of the two type A and type B circuits are 
interchangeable on the board and therefore all possible 
combinations may be envisioned. 

Accordingly, as illustrated, an application requiring 
12 outputs implies the installation of two type A 
circuits, over which are therefore distributed 
according to the invention the various types of power 
outputs, amongst which there are two eight-amp outputs, 
six three-amp outputs and four one-amp outputs. An 
application requiring 14 outputs implies the 
installation of one type A circuit and one type B 
circuit, over which are distributed the various types 
of power outputs amongst which there are two eight-amp 
outputs, seven three-amp outputs and five one-amp 
outputs. An application requiring 16 outputs implies 
the installation of two type B circuits, over which are 
distributed the various types of power outputs, amongst 
which there are two eight-amp outputs, eight three-amp 
outputs and six one-amp outputs. An application 
requiring 18 outputs implies the installation of three 
type A circuits, over which are distributed the various 
types of power outputs, amongst which there are three 
eight-amp outputs, nine three-amp outputs and six one- 
amp outputs. An application requiring 20 outputs 
implies the installation of two type A circuits and one 
type B circuit, over which are distributed the various 
types of power outputs, amongst which there are three 
eight-amp outputs, ten three-amp outputs and seven one- 
amp outputs. An application requiring 22 outputs 
implies the installation of one type A circuit and two 
type B circuits, over which are distributed the various 
types of power outputs, amongst which there are three 
eight-amp outputs, eleven three-amp outputs and eight 
one-amp outputs. An application requiring 2 4 outputs 
implies the installation of three type B circuits, over 
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which are distributed the various types of power 
outputs, amongst which there are three eight-amp 
outputs , twelve three-amp outputs and nine one-amp 
outputs. A different distribution may also be 
envisioned for the applications requiring 24 outputs by 
installing four type A circuits, over which are 
distributed the various types of power outputs, amongst 
which there are four eight-amp outputs, twelve three- 
amp outputs and eight one-amp outputs. An application 
requiring 2 6 outputs implies the installation of three 
type A circuits and one type B circuit, over which are 
distributed the various types of power outputs, amongst 
which there are four eight-amp outputs, thirteen three- 
amp outputs and nine one-amp outputs. By continuing in 
this manner to multiply the combinations, applications 
requiring 28, 30, 32, etc... outputs may also be covered. 

The specification proposed for the type A and type B 
circuits with six and eight outputs, respectively, thus 
allows a wide spectrum of even numbers of power outputs 
to be covered with a wide flexibility owing to the 
compatibility of the integrated circuits of type A and 
of type B for their installation on the board. The 
judicious distribution proposed for the various types 
of power output over the two integrated circuits of 
type A and of type B therefore allows all kinds of 
applications to be ideally covered since, 
advantageously, whatever the number of power outputs 
required for the application targeted by the user, 
there will never be more than one unused output. 

This optimum partitioning of the power outputs for a 
whole range of applications, resulting from a 
combination of at least two circuits chosen from 
between the integrated circuit of type A with six 
outputs and the integrated circuit of type B with eight 
outputs, moreover offers an advantageous cost- 
performance ratio . 
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Although the invention has been described with 
reference to preferred exemplary embodiments, it will 
be understood these examples are not limiting and that 
various modifications may be made to them while still 
remaining within the scope of the invention, in 
particular with respect to the specification of the 
numbers of outputs for the circuits of type A and of 
type B, and also to the types of packages employed. 
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